Serine-rich region of the IL-2 receptor beta-chain is required for activation of phosphatidylinositol 3-kinase.
The intracellular portion of the IL-2 receptor (IL-2R) signal transducing beta-chain contains a distinct region, designated "serine-rich," which encompasses sequences required for IL-2-mediated cell growth. Although the receptor does not possess intrinsic protein-tyrosine kinase activity, IL-2 binding induces activation of intracellular protein-tyrosine kinases. Activation of many protein-tyrosine kinases leads to activation of phosphatidylinositol 3-kinase (PI 3-kinase). IL-2 binding also induces activation of PI 3-kinase. To study the interaction of PI 3-kinase with the IL-2 receptor beta-chain we analyzed PI 3-kinase activity in cells which express the wild type and mutant beta-chain. IL-2 mediated an increase in association with PI 3-kinase activity and protein in immunoprecipitates from cells expressing mitogenically competent receptors. PI 3-kinase products also increased in response to IL-2 in these cells. Deletion of the beta-chain serine-rich region abolished IL-2-mediated mitogenesis and cells expressing this mutant failed to activate PI 3-kinase. The interaction of the IL-2 receptor with an intracellular tyrosine kinase, lck, has been mapped to the acidic-rich region of the beta-chain. Cells which express the beta-chain lacking the acidic-rich region grow in the presence of IL-2 and had IL-2-dependent activation of PI 3-kinase. Activation of PI 3-kinase in response to IL-2 was not abolished by treatment of cells with rapamicin and occurred only in cells which express mitogenically competent receptors. The results presented in this study suggest that IL-2-mediated PI 3-kinase activation occurs by a mechanism distinct from interaction with the lck protein-tyrosine kinase.